A SEQUENTIAL in vivo-ini vitr-o model system has been developed for studying carcinogenesis in the rat brain after transplacental expostire to ethylnitrosotirea (ENU) (Roscoe & Claisse, 1.976, 1978; Claisse et al., 1.978; Hince & Roscoe, 1.978a, b; Roscoe, 1980; . Although cultures derived early in the latent period required prolonged passaging before becoming malignant or forming colonies in agar, they exhibited differences in other properties, including plasminogenactivator activity (Hince & Roscoe, 1978b) and survival for long periods suspended in agar at earlier passages. To characterize these differences more precisely it was desirable to obtain clones from each type of culture. Cholera toxin (CT) has recently been reported to stimulate the proliferation of several cell types (Green, 1978; Pruss & Herschman, 1979; Taylor-Papadimitriou et al., 1980) including Schwann cells from neonatal rats (Raff et al., 1978a, b) . It was therefore included in the growth medium (GM) of newly derived brain cultures from ENUand buffer-exposed foetuses, in the hope that it might facilitate the usually difficult procedure of cloning. described in detail elsewhere (Roscoe & Claisse 1976 Lantos et al., 1976) . The cultures BE26 and BE27, derived from foetal brains exposed in vivo to ENU or buffer respectively 2 days previously are referred to as "ENU-exposed" and "buffer-exposed". Both were treated at the 6th passage with CT at concentrations ranging between 2-5 and 50 ng/ml in the presence and absence of feeder layers (Table I ). The effect on the 2 cultures was strikingly different. The cloning efficiency (PE) of the BE27 culture was significantly stimulated. The ratio of the PE of CTtreated to untreated cells (CT/GM) on bare plates was > 1 at all concentrations of CT. However, for the ENU-exposed culture this ratio remained < 1. Although the cloning efficiencies of both cultures were increased in the presence of feeder layers, this differential response to CT was still observed (Ta-ble I). Further investigations on the effect of CT were carried out on bare plates, using a concentration of 10 ng/ml, at which CT exerted a maximal effect on the BE27 culture, and which was similar to that used by others (Green, 1978; Raff et al., 1978a, b; Pruss & Herschmann, 1979) .
Cultures BE26 and BE27 were exposed to CT at the 6th, 8th, 13th and 16th passages. The PE of the buffer-exposed BE27 culture was significantly increased in the presence of CT at the 6th and 8th passages (Table II) . However, this response was lost at the 13th and 16th passages when CT had no stimulatory effect on PE or was inhibitory. After the 8th passage the BE27 culture entered a period of crisis during which the cells grew poorly, as has been described for other cultures (Roscoe & Claisse, l 978) . After the recovery of the culture from this phase the stimulatory effect of CT was lost. The ENU-exposed culture was refractory to or inhibited by CT at all passages (Table II) even before going through crisis which was less acute than for BE27. Neither culture showed elevated PA activity nor the ability to form colonies in agar at these passages Further experiments were performed on a second pair of foetal-brain cultures, BE33 (buffer-exposed) and BE34 (ENUexposed), since the stimulatory effect of CT on the first buffer-exposed culture (BE27) had been lost on passaging (Table  II) . The effect on cloning of further CTtreatment of previously CT-treated and untreated cultures was examined. The results (Table III) confirmed that the two types of culture responded differently. In addition, the buffer-exposed culture BE33 incubated with CT in the first treatment did not have a significantly higher PE, when replated in GM alone in the 2nd Table I. treatment, than previously untreated cells. The stimulatory effect of CT thus appeared to be lost when the cells were trypsinized and replated. There was no significant increase in PE of bufferexposed cells (BE33) which had survived the first clonal plating in GM and were then treated with CT on the second treatment. This suggested some selection for cells refractory to CT on cloning, since the BE33 cells passaged ordinarily showed stimulation at the 6th passage (CT/GM= 1-7). The PE of replated (2nd treatment) was higher than at the first plating (1st treatment) in all cases (Table III) , indicating that there was also some selection of cells which were more likely to form colonies at the first clonal plating. If addition of CT was delayed until 1 or 3 days after plating of BE33 cells, there was no stimulation of PE.
The results described above show that the only cultures the PE of which could be stimulated by CT were those derived from untreated or buffer-exposed animals at early passages. Cultures from animals exposed to ENU were either unaffected or inhibited by CT, as were all established cultures tested, including those originating from malignant tissue and untreated adult rat brain. The response of these brainderived cultures to CT thus depended on 2 factors: whether there was prior in vivo exposure to ENU, and how long they had been in culture. The ENU-exposed cultures seemed to have by-passed a stage shown by buffer-exposed cultures before crisis and establishment.
At early passages, the PE of cells from ENU-exposed cultures in GM only was consistently higher than those from bufferexposed cultures derived at the same time and tested under similar conditions (Tables  I, II , III and unpublished observations). This suggested that their lack of stimulation by CT was not due to a general cytotoxic effect of ENU on these cells, and indeed the ENU-exposed cells had a greater ability to survive at low cell concentrations. Other reports have shown that carcinogen-treated cells adapt more readily than untreated cells to culture conditions (Berwald & Sachs, 1965; Borland & Hard, 1974) but the reasons for this are unknown. The present work demonstrates a specific and early difference in response to CT between the two types;'of culture. Our limited results on the effect of epidermal growth factor (EGF) at 10 ng/ml on early-passage cells also show a difference in response. In this, case the ENU-exposed cultures are inhibited and there is no effect on the bufferexposed cultures. The ratio of PE (EGF/ GM) was 0-66 for BE26 (6th passage), 0'58 for BE34 (3rd passage) and 1.1 for both BE27 and BE33. It is possible that these differences in response to CT and EGF by ENU-and buffer-exposed cultures may indicate underlying differences between the 2 populations of cells, for example, of membrane-binding properties or response to growth factors. A reduction in the number of binding sites for EGF has been reported recently for Syrian hamster embryo cells transformed by benzo(a)-pyrene (Hollenberg et al., 1979) .
CT binds to GMI ganglioside of the cell membrane, and its only known biochemical effect is to raise intracellular levels of adenosine 3'5'-cyclic monophosphate (cAMP) (Van Heyningen, 1977) . cAMP is thought to be involved in the control of cell division, but its precise role remains unresolved (Pastan et al., 1975; Raff et al., 1978a, b; Green 1978) . Raff et al. (1978a) suggested that some of th'e differences between results showing stitnulation of proliferation and those showing inhibition might be related to differences between cells of recent derivation, which more closely approximated to "normal", and those from established cell lines, besides reflecting actual differences between cell types. The present results, to our knowledge the first reported of response to CT tested over several passages during establishment of cultures, are consistent with this view. In addition, a difference in response of newly derived cultures from normal and carinogenexposed tissue has been demonstrated.
The question arises as to what, if any, relationship these differences in CT response bear to the eventual acquisition of malignancy by ENU-exposed cells. Although the experiments described here were performed on cultures BE26 and BE34 after only a few passages, it was known from previous work that another culture derived 2 days after ENUexposure in vivo, BEIO, became tumorigenic and formed colonies in agar after 45 passages . At earlier passages it was negative for both these properties but showed enhanced plasminogen-activator activity at the 17th passage (Hince & Roscoe, 1978b 
